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FOREWORD 

T h i s  handbook has been prepared t o  a s s i s t  engineers  i n  t h e  
p repa ra t ion  of t e c h n i c a l  documents t o  f u l f i l l  c o n t r a c t u a l  
o b l i g a t i o n s .  A l s o  included a r e  a few h e l p f u l  h i n t s  f o r  
preparing papers f o r  s c i e n t i f i c  and engineer ing j o u r n a l s .  
I t  i s  hoped t h a t  those who l abor  over the  d i f f i c u l t  t a s k  
of the  design and development of  a s c i e n t i f i c  instrument  w i l l  
be i n s p i r e d  t o  sha re  t h e i r  knowledge and achievement with 
o the r s  through p u b l i c a t i o n  i n  a j ou rna l  o r  t e c h n i c a l  magazine. 
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OBJECTIVES 

The objectives of this documentation handbook are the 
f o 1 lowing : 

0 To establish uniformity of style, format, and 
abbreviation used in documentation produced by 
the Instrumentation Development Department. 

0 To improve efficiency by providing standards with 
which engineers, draftsmen, and typists can become 
familiar through use. 
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Sec t ion  1 

PROCEDURES FOR DOCUMENT PREPARATION 

The engineer  prepares  a handwri t ten manuscript  fol lowing the  
format o u t l i n e d  i n  t h i s  w r i t i n g  guide.  (See the f l o w  c h a r t  
shown i n  Figure 1 - 1 . )  He should ensure t h a t  h i s  manuscr ipt  
is  l e g i b l e  ( e s p e c i a l l y  handwri t ten Greek symbols) , conta ins  
t h e  necessary i l l u s t r a t i o n s ,  and i s  as comprehensive a s  p o s s i -  
b l e ,  To allow room f o r  changes and e d i t o r i a l .  marks, every 
o t h e r  l i n e  of r u l e d  w r i t i n g  pads should be used t o  prepare  
the  manuscript .  The engineer  then submits t he  handwri t ten 
manuscript ,  along wi th  the  r o u t i n e  s h e e t  (Figure 1-Z) ,  t o  
h i s  supe rv i so r .  The engineer ing superv isor  i n i t i a l s  t h e  
rou t ing  shee t  and submits t he  manuscript  t o  t he  t echn ica l  
w r i t e r  f o r  e d i t i n g  and typing.  

The t e c h n i c a l  w r i t e r  e d i t s  t h e  manuscript ,  confers  with the  
engineer  concerning changes he has made o r  a d d i t i o n a l  inf  o r  - 
mation t h a t  i s  r e q u i r e d ,  and submits it f o r  rough-draf t  typing.  
The i l l u s t r a t i o n s  a r e  submit ted t o  d r a f t i n g  by the  t echn ica l  
w r i t e r  when the  handwri t ten manuscript  i s  placed i n  typing.  
The document i s  then proofread and a copy i s  r e tu rned  t o  t he  
engineer ing superv isor  f o r  review. 

The superv isor  checks the  c u r r e n t  workload and es t imates  the  
d a t e  t h e  review can be completed. The manuscript  i s  then 
given a t e c h n i c a l  review by engineer ing personnel  deemed most  
cognizant  of the p r o j e c t  by the  supe rv i so r .  The reviewed 
manuscript  i s  checked by t h e  author f o r  h i s  concurrence and 

; submi t ted  t o  t h e  t e c h n i c a l  writer by the  superv isor  f o r  f i n a l  
typing i f  review changes a r e  no t  ex tens ive ,  o r  f o r  another  
rough d r a f t  i f  t h e r e  a r e  ,many changes. 

I 
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AUTHOR 
* PREPARES OUTLINE 
b WRITES MANUSCRIPT 

PREPARES ROUGH 
ILLUSTRATIONS 

FILLS OUT ROUTING 

3 SUBMITS THE MANUSCRIPT 
WITH ROUTING SHEET TO 
ENGINEERING SUPERVI- 
SOR 

J. 
SUPERVISOR 

PERFORMS PRELIMINARY 
REVIEW OF MANUSCRIPT 

SUBMITS MANUSCRIPT TO 
PUBLICATIONS 

TECHNICAL WRITER 

CONFERS WITH ENGINEER 

b SUBMITS ILLUSTRATIONS 
TO DRAFTING 

SCRIPT FOR 

ILLUSTRATIONS ROUGH TYPING 

I SUBMITS MANUSCRIPT FOR n T ~  
SUPERVISOR I CAN BE COMPLETED 

*ESTIMATES DATE REVIEW 

REVIEWING ENGINEER 

MAKING CORRECTIONS 
AND SUGGESTIONS ON 

I AUTHOR I 
I * REVIEWS SUGGESTED 

CHANGES FOR CON- I CURRENCE 

Figure 1-1. Document Flow 
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SUPERVISOR 

TO TECHNICAL WRITER 
FOR PREPARATION O F  

* PERFORMS F I N A L  E D I T  

CONCERNING CHANGES 
CONFERS WITH ENGINEER 

SUBMITS MANUSCRIPT 
FOR F I N A L  T Y P I N G  I 

* PROOFREADS DOCUMENT 

s SUBMITS COPY O F  F I N A L  
MANUSCRIPT FOR 

I AUTHOR 1 

* I F  NO ERRORS ARE 
FOUND, S I G N S  
MANUSCRIPT AND SUBMITS 
I T  T O  SUPERVISOR 

* I F  CORRECTIONS ARE 
REQUIRED, RETURNS 
MANUSCRIPT TO 

SUPERVISOR 

* PROOFREADS F I N A L  DRAFT 

OTHER ENGINEERS 
PERFORM T H I S  TASK) i SIGNATURES 

(MAY ELECT TO HAVE 

O B T A I N S  APPROVAL 

* PREPARES D I S T R I B U T I O N  

PREPARES MANUSCRIPT 
FOR P R I N T I N G  

* B I N D S  PRINTED C O P I E S  
I N  ATPROPRIATE COVERS 

D I S T R I B U T E S  DOCUMENT 

Figure 1-1. Document Flow (Concluded) 
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DOCUMENTATION ROUTING SHEET 

REQUEST 

(To be filled out by author) 

DATE - AUTHOR EXT. 

DOCUMENT .TITLE 

ENGINEERING SUPERVISOR 

SCHEDULE AND PREPARATION 

TECHNICAL WRITER DATE RECEIVED 

TYPIST (ROUGH DRAFT) DATE TO TYPING 

PROOFREAD DATE SUBMITTED FOR REVIEW 

ENGINEERING REVIEW 

ENGINEERING SUPERVISOR DATE ESTIMATED DATE 

REVlE W ING ENGlN EER(S) 
REVIEW COMPLETE 

DATE 

DATE AUTHOR’S 

DATE 
CONCURRENCE DATE - 
DATE REQUIRED 

PREPARATION OF FINAL DOCUMENT 

DATE RECEIVED FROM REVIEW DATE FINAL EDIT COMPLETE - 
PROOFREAD 

AUTHOR DATE - 
SUPERVISOR DATE - 
DATE SUBMITTED FOR SIGNATURES - 
DATE DISTRIBUTED 

LIBRARY FILE NO. 

DATE FINAL TYPING COMPLETE 

DATE TO PRINT SHOP 

NO. COPIES DISTRIBUTED 

LEC DOCUMENT NO. 

Figure 1-2. Sample Routing Sheet 
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A copy of t h e  f i n a l  manuscript  a long wi th  t h e  o r i g i n a l  
approval page i s  submitted t o  the  au thor  f o r  proofreading.  
If  e r r o r s  a r e  found or  a d d i t i o n a l  changes a r e  necessary ,  
t h e  manuscript  i s  r e tu rned  t o  the t e c h n i c a l  wr i t e r .  If  
changes o r  c o r r e c t i o n s  a r e  n o t  r equ i r ed ,  t he  manuscript  i s  
submitted t o  t h e  engineer ing superv isor  who i s  a l s o  respons ib le  
f o r  proofreading and f o r  ob ta in ing  approval s i g n a t u r e s .  A 
d i s t r i b u t i o n  l i s t  i s  prepared by the  t e c h n i c a l  writer who 
has the  r equ i r ed  number of  copies  p r i n t e d  and appropr i a t e ly  
bound with paper covers .  

In  order  t h a t  management b e  kept  f u l l y  aware of t h e  s t a t u s  
of documentation on a l l  p r o j e c t s ,  t h e  t e c h n i c a l  wr i t e r  p r e -  
pa res  a progress  r e p o r t  on a biweekly b a s i s .  This r e p o r t  
provides  a l i s t i n g  of documents i n  p rogres s ,  i n d i c a t e s  t h e  
s t a t u s  of each of these  documents ( typ ing ,  review, e t c . ) ,  
and p r o j e c t s  d i s t r i b u t i o n  da te s .  A sample progress  r e p o r t  
i s  shown i n  Figure 1-3.  
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Sec t ion  2 

FORMAT AND WRITING GUIDE 

2 . 1  FRONT MATTER 

The m a t e r i a l  preceding the  main body o r  t e x t  o f  a r e p o r t  i s  
c a l l e d  t h e  f r o n t  mat te r  and inc ludes  a l l  o r  most of t h e  
fol lowing:  

e T i t l e  Page 
m Approval Page 
0 Abst rac t  
m Acknowledgments 
e Table of Contents 
e L i s t  of I l l u s t r a t i o n s  and Tables 
0 Glossa r i e s  

An explana t ion  of t he  Abs t r ac t ,  Acknowledgment, and Glossary 
i s  given i n  t h e  fol lowing paragraphs.  See Figures 2 - 1 ,  2 - 2 ,  
2-3, and 2 - 4  f o r  examples of t h e  t i t l e  page, approval page, 
t a b l e  of con ten t s ,  and l i s t  of  i l l u s t r a t i o n s .  

2 . 1 . 1  Abstract  
.I i ;- 

The a b s t r a c t  b r i e f l y  summarizes i n  one o r  two paragraphs 
t h e  conten ts  of t he  r e p o r t .  The a b s t r a c t  i s  placed on a 
s e p a r a t e  page fol lowing t h e  approval s h e e t .  

2 . 1 . 2  Acknowledgments 

I f  t h e  author  rece ived  more than r o u t i n e  a s s i s t a n c e  i n  the  
work being r epor t ed ,  it is  proper  t o  acknowledge t h i s  
a s s i s t a n c e .  The acknowledgments are placed on a sepa ra t e  
page fol lowing t h e  a b s t r a c t .  
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ELECTRON-BEAM E L E C T R I C - F I E L D  METER 
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2.1.3 Glossary 

The g l o s s a r y  c o n t a i n s  explana t ions  of  t h e  more uncommon 
terms and abbrev ia t ions  used i n  t h e  r e p o r t ,  D e f i n i t i o n s  
and abbrev ia t ions  may appear i n  t h e  f r o n t  matter i f  only 
one o r  two pages a r e  involved. Lengthy o r  more d e t a i l e d  
l i s t s  should be p laced  i n  an appendix t o  t h e  r e p o r t .  

2 . 2  BODY OF THE REPORT 

The t e x t  o r  body may be d iv ided  i n t o  as many s e c t i o n s  as  
necessary  t o  l o g i c a l l y  organize the  ma te r i a l .  The body 
o f  a t e c h n i c a l  r e p o r t  normally c o n s i s t s  of the fol lowing 
p a r t s  : 

0 In t roduc t ion  
0 Discussion 
0 Conclusions and Recommendations 
0 References 

2 . 2 . 1  In t roduc t ion  

To understand the  r e s u l t s  of the  i n v e s t i g a t i o n ,  t he  r eade r  
must know g e n e r a l l y  what was done and why. The i n t r o d u c t i o n  
should provide a s e t t i n g  f o r  t h e  d i scuss ion  by p r e s e n t i n g  
background informat ion ,  r e fe rences  t o  p a s t  h i s t o r y  of  t he  
p r o j e c t ,  and o t h e r  m a t e r i a l  t h a t  w i l l  c o n t r i b u t e  t o  t h e  
r e a d e r ' s  understanding of t he  s u b j e c t  mat te r .  

2 . 2 . 2  Discussion 

Resul t s  and a d i scuss ion  o f  t hese  r e s u l t s ,  i nc lud ing  c h a r t s ,  
t a b l e s  , and o t h e r  i l l u s t r a t i v e  m a t e r i a l ,  are presented  i n  
t h i s  p a r t  of  t he  r e p o r t .  The d i scuss ion  u s u a l l y  c o n s i s t s  
o f  s e v e r a l  s e c t i o n s  whi le  t h e  i n t r o d u c t i o n  is  normally 

2-7 



presented in only one section. 
explain the results, point out any qualifications or 
limitations the results indicate, and bring to light any 
source of possible error. The discussion should also 
evaluate the results, and interpret and investigate their 
significance. 

The discussion should 

2 . 2 . 3  Conclusions and Recommendations 

Conclusions, decisions, and judgments based on the evidence 
presented in the body of the report should be placed in this 
section. Although conclusions that stem from the discussion 
will appear in the text, they should be assembled and 
restated in this section with recommendations where applicable. 

2 . 2 . 4  References 

Other publications directly referred to in a report are 
listed under the heading "REFERENCES" and placed at the end 
of the discussion. References are numbered in the order of 
appearance and contain the following information: the 
author's name, the exact title of the work, the source, 
number'of the report, and the year. 

2 . 3  BACK MATTER 

The back matter of the report consists of appendixes, material 
related to the study but too technical, detailed, or bulky to 
include in the text without disrupting the continuity of the 
report. Appendixes should be referenced in the text of the 
report and usually include the following: 

0 Data sheets showing raw data recorded during the 
test phase. 
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0 Tables ,  graphs,  o r  i l l u s t r a t i o n s  which a r e  too  
l a r g e  t o  f i t  convenient ly  i n  t h e  body of t h e  
r e p o r t  

0 Tables ,  graphs o r  i l l u s t r a t i o n s  of secondary 
importance. 

0 Derivat ions of  equat ions .  

0 Sample c a l c u l a t i o n s .  

2 .4  FORMAT 

Format i s  concerned with t h e  phys ica l  appearance o f  t h e  
r e p o r t ,  i . e . ,  page s i z e s ,  typographical  arrangement,  para-  
graph numbering, e t c .  The main body of t h e  r e p o r t  i s  
d iv ided  i n t o  s e c t i o n s  with each s e c t i o n  broken down i n t o  
paragraphs.  An example showing the  s e c t i o n  and paragraph 
numbering system used i s  shown i n  Figure 2-5 .  

2 . 5  FOOTNOTES 

Footnotes a r e  ind ica t ed  by an a s t e r i s k  i n  t h e  t e x t  o r  
numbers i n  sequence i f  more than one occurs on a page. 
Footnotes a r e  typed s ingle-spaced  below t h e  h a i r l i n e  r u l e  
which s e p a r a t e s  t he  footnote  from t h e  main body of t h e  t e x t .  
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Sec t ion  6 

TECHNICAL PROPOSALS 

6.1 INTRODUCTION 

A t e c h n i c a l  proposal  i s  a p u b l i c a t i o n  designed t o  d i sp l ay  
a b i l i t y  t o  undertake a p a r t i c u l a r  p r o j e c t  and c a r r y  i t  t o  
a s u c c e s s f u l  conclusion. I t  i s  a s a l e s  document which s e l l s  
ideas  and c a p a b i l i t i e s  r e l a t i n g  t o  an end product  which 
does n o t  e x i s t  a t  t h e  time. 

The common purpose of  a l l  proposals  i s  t o  persuade the  
persons t o  whom they a r e  addressed t h a t  the  b idder  can do 
a c e r t a i n  job b e t t e r  than any o t h e r  organiza t ion .  

6 . 2  PROPOSAL CATEGORIES 

There are t h r e e  b a s i c  types of proposals .  They a r e :  

0 The s o l i c i t e d  proposal  
e The u n s o l i c i t e d  proposa l  
0 The t e c h n i c a l  brochure 

6 .2  .'l S o l i c i t e d  Proposals 

I n  the  case o f  s o l i c i t e d  proposa ls ,  t h e  p o t e n t i a l  customer 
i s s u e s  i n v i t a t i o n s  t o  a number o f  o rgan iza t ions  which are 
competent i n  t h e  t e c h n i c a l  f i e l d  concerned. These 
i n v i t a t i o n s  a r e  c a l l e d  Requests f o r  Proposals  (RFP 's )  o r  
Requests f o r  Quotations (RFQ's). These reques ts  p re sen t  
i n  d e t a i l  t h e  t e c h n i c a l  requirements f o r  the work t o  be 
accomplished, and may even s p e c i f y  an o u t l i n e  f o r  
p r e s e n t a t i o n  of t h e  r equ i r ed  information. 

6-1 
Figure 2-5. Sample Page o f  Text 
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Sect ion  3 

WORD USAGE 

The words l i s t e d  below rep resen t  a s t a n d a r d i z a t i o n  of word 
usage f o r  t h i s  department.  The abbrevia t ions  a r e  as fo l lows:  
u.m. ( u n i t  m o d i f i e r ) ,  v .  (ve rb ) ,  n. (noun), p r e f .  ( p r e f i x ) ,  
c . f .  (combining form). The phase "usual ly  one wordf1 i n d i -  
c a t e s  t h a t  t he  p r e f i x  o r  combining form i s  p r i n t e d  s o l i d ,  i n  
most c a s e s ,  w i t h  the  word t o  which a t t a c h e d ,  e . g . ,  deenergize,  
mul t ichannel ,  microampere. The U. S. Government Printing 
office Style Manual should be r e f e r r e d  t o  when t h e r e  i s  any 
doubt concerning the  use of compound words. 

A G 

a - c  (u.m.) 
a c  (n . )  
adapter  
ampere-hour, -second, -minute 
ANDed 
AND - g a t  e 
audio frequency 

B 

backf lash  
backf low 
backplate  
backup ( n . ,  u.m.) 
be 1 t -dr iven  (u .m . ) 
b i  (pref .) one word 
Binary 0 
Binary 1 
br igh t - co lo red  (u.m.) 
broadband (u.m., n . )  
bus bar  

cableway 
cardholder  
'card- index (u.m., v . )  
c e l l  t e s t e r  
checkout (n . ,  u.m.) 
c i r c u i t  breaker  
cogwheel 
connect o r  
console-mounted (u.m.) 
convert  e r 
countdown 
counterclockwise 
c ros sba r  
cross-connect  
crossover  (n . ,  u.m.) 
c ros s  t a l k  
cu to f f  ( n . ,  u.m.) 
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D H 

d - c  (u.m.) 
dc  (n.)  
de  (pref  .) u s u a l l y  one word 
deenerg ize  
d i  (pref .) one word 

E 

e l e c t r o  (c . f  .) u s u a l l y  one 
word 

F 

f a d e - i n  (n . ,  u.m.) 
fadeout  (n . ,  u.m.) 
feedback (n . ,  u.m.) 
f i l e c a r d  
f l ange  nu t  
f lashover  (n . ,  u.m.) 
f 1 i p -  f lop  
f 1 owme t e r  
f -m 
fo ldou t  (n . ) 
f oo t - lamber t  
foot-pound 
f u l l  wave (u.m.) 
f u s e  block 
f u l l  wave (n.)  

G 

gage 
gearbox 
gear -dr iven  (u.m.) 
gear -opera ted  (u.m.) 
gear  wheel 
g 1 owme t e r 
gram -me t e  r 
gray 
groundwave 
gyroeompas s 
gyrome chan i s m  

h a l f  speed 
h a l f  wave 
h igh  frequency 
high-power (u.m .) 
high-pressure  (u.m., v.) 
high speed (n.) 
high-speed (u.m.) 

I 

I -beam 
i n f r a r e d  
i n t e r  (pref  .) u s u a l l y  one word 
i n t r a  ( p r e f . )  u s u a l l y  one word 

J 

j - b o l t  
joulemeter  

K 

keyboard 
keyword 
kilohm 

L 

l e f t -hand  (u.m.) 
l i f t  -off 
l o a d l i n e  
locknut  
lockwasher 
Logic 1 
Logic 2 
low-power (u .m .) 
low-frequency 
lumen-hour 

M 

magneto ( c . f . )  u s u a l l y  one word 
micro (c . f  .) u s u a l l y  one word 
mid (c.f.) u s u a l l y  one word 
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mil-foot R 
milli (c.f.) usually one word 
multi (c.f.) usually one word radarscope 

right-angle (u.m., v.) 
right -hand (u .m . ) 

S 

N 

NAND-gate 
narrow band 
non (pref .) 

0 

odd number 

one word 

odd-numbered (u.m. ) 
of fcenter (u.m. ) 
ohm-ammeter 
o hmme t er 
one -half 
ORed 
OR-gate 
O-ring 
OR-strapped 

P 

patch board 
patch cord 
patch panel 
pat chwo r d 
percent 
phas eme t er 
playback (n., u.m.) 
plug-in (n:, u.m.) 
postamplifier 
pound-foot 
power-driven (u .m. ) 
powerline 
power-operated (u.m.) 
preamplifier 
push-pull (u.m.) 

Q 

saw-toothed (u.m.) 
servoamplifier 
set screw 
shunt winding 
shunt-wound (u.m.) 
sine wave 
single-phase (u .m. ) 
slipring 
sound wave 
spring lock 
square wave 
S - shaped 

T 

timelag 
T-junction 
turnoff (n., u.m.) 
turn-on (n., u.m.) 
tuneup (n., u.m.) 

U 

ultrahigh frequency 
U-magnetic 

v 
valve gear 
v o 1 t amme t er 
v o 1 t - ampere 
v 01 tohmme t er 
v o 1 t -second 

w 
quarter-wave (u.m.) 

warmup (n., u.m.1 
watt -hour 
wattmeter 
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waveform 
waveguide 
wavelength 
wide band 
wire  gage 

X-ray 
Y- jo in t  
zero bea t  

MISCELLANEOUS 

0 - input  
0 - s t a t e  
1 - s t a t e  
VCD o r  VAC ( i n  t a b l e s  and 

drawings only) 
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Sect ion  4 

ABB REV1 AT IONS 

Abbreviat ions i n  t h i s  handbook have been assembled from a 
number o f  sou rces ,  mainly t h e  var ious  i n t e r n a l  s t y l e  manuals 
used by s c i e n t i f i c  j ou rna l s  and t h e  "NASA Pub l i ca t ions  Manual." 
Where a c o n f l i c t  i n  usage was found, t he  "NASA Pub l i ca t ions  
Manual" was given precedence over  o t h e r  sources .  A genera l  
r u l e  i n  the  use of abbrevia t ion  i s  t o  s p e l l  ou t  t h e  word, o r  
phrase t h e  f i r s t  time i t  i s  used i n  t e x t ,  p l ac ing  the  abbrevi -  
a t i o n  a f t e r  i t  i n  parentheses .  

absolu te  (as a u n i t ) .  . . . . . . . . . .  abs 
absolu te  ampere . . . . . . . . . . . . .  abamp 
a1 t e  r n a t i n g  cu r ren t  . . . . . . . . . . .  ac  
a l t i t u d e .  . . . . . . . . . . . . . . . .  a l t  
American Standards Assoc ia t ion ,  . . . . .  ASA 
a m p e r e . .  . . . . . . . . . . . . . . .  . A  

ampere-hour . . . . . . . . . . . . . . .  A-h 

and o t h e r s .  . . . . . . . . . . . . . . . . .  e t  a l .  
and s o  f o r t h .  . . . . . . . . . . . . . .  e t c .  
angstrom. . . . . . . . . . . . . . . .  . ] A  
anno Domini . . . . . . . . . . . . . . .  A.D. 
an t e  meridiem . . . . . . . . . . . . . .  a.m. 

ampere combining fo rmi .  . . . . . . . . .  a 

and ( i n  proper  names when s o  given) . . .  6 

0 

ant i logar i thm . . . . . . . . . . . . . .  a n t i l o g  

atmosphere, s tandard .  As 
atmospheres . . . . . . . . . . . . . . .  atm 
atomic mass u n i t s  . . . . . . . . . . . .  amu 

approximate . . . . . . . . . . . . . . .  approx 
. . . . . . . . .  
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atomic weight  . . . . . . . . . . . . . .  a t .  w t  
audio-frequency ( a d j . ) .  . . . . . . . . .  af 
average . . . . . . . . . . . . . . . . .  av 

balance . . . . . . . . . . . . . . . . .  b a l .  
B a u d . .  . . . . . . . . . . . . . . .  . B k  
b i l l i o n  e l e c t r o n  v o l t s .  . . . . . . . . .  BeV 

bottom c e n t e r  . . . . . . . . . . . . . .  B . C .  
B r i t i s h  thermal  u n i t s  . . . . . . . . . .  Btu 

b o i l i n g  p o i n t  . . . . . . . . . . . . . .  bp 

c a l c u l a t e d .  . . . . . . . . .  
c a l o r i e  . . . . . . . . . . .  
Calo r i e  . . . . . . . . . . .  
Celsius  ( cen t ig rade ) .  . . . .  
c e n t e r  of buoyancy. . . . . .  
c e n t e r  o f  g r a v i t y  . . . . . .  . .  
c e n t e r  o f  mass. . . . . . . .  
c e n t e r  t o  c e n t e r .  . . . . . .  
cent igram . . . . . . . . . .  
cent imeter .  . . . . . . . . .  
centimeter-gram-second. . . 
c i r c u l a r  m i l s  . . . . . . . .  
c o e f f i c i e n t  . . . . . . . . .  
chap te r ,  chapters  . . . . . .  

cologari thm . . . . . . . . . .  
cons tan t .  . . . . . . . . . .  
contac t  p o t e n t i a l  d i f f e rence .  
continuous wave . . . . . . .  
cosecant .  . . . . . . . . . .  
cosine.  . . . . . . . . . . .  

. . . . . .  c a l c  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

c a1 
Cal 
C 
c a b .  
c.g.  
c.m. 
c. t o  c. 
cg 
c m  

. . . . . .  cgs 

. . . . . .  ch. ,  chs.  

. . . . . .  c i r .  m i 1 5  

. . . . . .  coeff  

. . . . . .  Colog 

. . . . . .  cpd 

. . . . . .  const  

. . . . . .  cw 

. . . . . .  csc 

. . . . . .  cos 
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cotangent  . . . .  
coulomb . . . . .  
counts p e r  second 
c r i t i c a l .  . . . .  
cubic  . . . . . .  
cubic  cent imeter .  
cubic  inch.  . . .  
c u r i e  . . . . . .  
cycle  . . . . . .  
cycles  p e r  minute 
cycles  p e r  second 

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

c o t  
C 
counts /sec 
c r i t .  
cu 
cc o r  c m  3 

3 cu i n .  o r  i n  
C i  
s p e l l  out 

CPm 
cps ,  H z  

d e b y e . .  . . . . . . . . . . . . . . . .  D 
dec ibe l  . . . . . . . . . . . . . . . . .  dB 
degree ( separa ted  from numbers) . . , . . deg 
degree (with numbers and i n  O F ,  

0 
OR, O C ,  and s o  f o r t h )  . . . . . . . . .  

degrees B a u d  . . . . . . . . . . . . . .  O B  

degrees Cels ius  (cent igrade)  . . . . . . .  O C  

degrees Fahrenhei t .  . . . . . . . . . . .  O F  

degrees Kelvin (absolu te )  . . . . . . . .  O K  

degrees Rankine . . . . . . . . . . . . .  O R  

diameter.  . . . . . . . . . . . . . . . .  d i m  
d i r e c t  c u r r e n t .  . . . . . . . . . . . . .  dc 
d i s i n t e g r a t i o n s  p e r  second. . . . . . . .  d i s / s e c  
d i t t o . .  . . . . . . . . . . . . . . . .  do. 1 

d y n e . .  . . . . . . . . . . . . . . . . .  dyn 

e a s t . .  . . . . . . . . . . . . . . . .  . E  
e f f i c i e n c y .  . . . . . . . . . . . . . . .  e f f .  
e lec t r ic ,  e l e c t r i c a l .  . . . . . . . . . .  e l e c .  
e lec t romagnet ic  units . . . . . . . . . .  emu 
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e lec t romot ive  force . . . . . . . . . . .  
e l e c t r o n  v o l t s .  . . . . . . . . . . . . .  
e l e c t r o s t a t i c  u n i t s  . . . . . . . . . . .  
equat ion ,  equat ions . . . . . . . . . . .  
e n g . . . . . . . . . . . . . . . . . . .  
experiment ,  experimental ,  . . . . . . . .  
exponent ia l  . . . . . . . . . . . . . . .  
exponent ia l  i n t e g r a l .  . . . . . . . . . .  
e x t e r n a l .  . . . . . . . . . . . . . . . .  

emf 
eV 
esu  
eq ,  , eqs.  
e 
exp . 
exP 
Ei 
e x t .  

f a r ad  . . . . . . . . . . .  
f e e t  p e r  minute . . . . . .  
f e e t  p e r  second . . . . . .  

f e e t  p e r  second p e r  second. 
-13 fermi ( = l o  cm). . . . . .  

f i g u r e  , f i g u r e s  . . . . . .  
f o o t .  . . . . . . . . . . .  
foot - lamber t .  . . . . . . .  
foot-pound. . . . . . . . .  
f o r  example . . . . . . . .  
f r a n k l i n .  . . . . . . . . .  
frequency modulation. . . .  

. . . . . . .  F 

. . . . . . .  f t /min  

. . . . . .  . f p s o r  
f t / s e c  

. . . . . . .  f t / s e c  

. . . . . . .  F 

. . . . . . .  f i g . ,  f i g s .  

. . . . . . .  f t  

. . . . . . .  f t - L  

. . . . , f t - l b  

. . . . . . .  e . g .  

. . . . . . .  P r  

. . . . . . .  FM 

2 

g a u s s , .  . . . . . . . . . . . . . . . .  G 
g i l b e r t  . . . . . . . . . . . . . . . . .  G i  
government. . . . . . . . . . . . . . . .  g o v t .  
g r a m . .  . . . . . . . . . . . . . . . . .  g 

gram-calor ie .  . . . . . . . . . . . . . .  g-cal 

h e n r y ,  . . . . . . . . . . . . . . . . . .  H 
h e r t z  (cyc le  p e r  second).  . . . . . . . .  Hz 
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horsepower. . . . . . . . . . . . . . . .  hp 
horsepower-hour . . . . . . . . . . . . .  hp-hr  
hour.  . . . . . . . . . . . . . . . . . .  h o r h r  

i n c h . .  . . . . . . . . . . . . . .  
inches of mercury . . . . . . . . .  
inches o f  water  . . . . . . . . . .  
inch-pound. . . . . . . . . . . . .  
i n d i c a t e d  horsepower. . . . . . . .  
i n d i c a t e d  mean e f f e c t i v e  p re s su re  . 
i n i t i a l  temperature  d i f f e r e n c e .  . .  
i n s i d e  diameter  . . . . . . . . . .  
in te rmedia te  frequency. . . . . . .  

. . -  . 

i n t e r n a l .  . . . . . . . . . . . . .  
i n t e r n a t i o n a l  . . . . . . . . . . .  
i n t e r n a t i o n a l  angstrom. . . . . . .  
I n t e r n a t i o n a l  C r i t i c a l  Tables . . .  
I n t e r n a t i o n a l  Standards Associat ion 
i r o n  p ipe  s i z e .  . . . . . . . . . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. * .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

. . .  

i n .  
i n .  Hg 
i n .  H,O 
i n -  l b  
i hp 
imep 
I T D  
id. 
i . f .  
i n t  (. 
i n t ,  

I CT 
I.S.A. 
I.P.S. 
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j o u l e . ,  . . . . . . . . . . . . . . . .  J 

kaiser.  . . . . .  
k i l o c a l o r i e  . . .  
kilocycle/second.  

k i  loe  l e c  t r o n  v o l t  
k i logauss  . . . .  
kilogram. . . . .  
ki logram-ca lor ie .  
kilogram-meter.  . 
kilogram weight . 

. . . . . . . . . . . .  K 

. . . . . . . . . . . .  kca l  

. . . . . . . . . . . .  kc/sec  

. . . . . . . . . . . .  keV 

. . . . . . . . . . . .  kG 

. . . . . . . . . . . .  kg 

. . . . . . . . . . . .  kg-ca l  

. . . . . . . . . . . .  kg-m 

. . . . . . . . . . . .  kg-wt 

o r  kcps 
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kilohm. . . . . . . . . . . . . . . . . .  kQ 
k i l o j o u l e  . . . . . . . . . . . . . . . .  kJ 
k i l o l i t e r  . . . . . . . . . . . . . . . .  k l  
k i lome te r  . . . . . . . . . . . . . . . .  km 
k i l o - o e r s t e d .  . . . . . . . . . . . . . .  kOe 
k i l o v o l t .  . . . . . . . . . . . . . . . .  kV 
ki lovol t -ampere  . . . . . . . . . . . . .  kVA 
k i l o w a t t .  . . . . . . . . . . . . . . . .  kW 
k i lowa t t -hour  . . . . . . . . . . . . . .  kWh 
k i n e t i c  energy. . . . . . . . . . . . . .  KE 
k i p s  p e r  square  inch .  . . . . . . . . . .  k s i  

l abo ra to ry .  . . . .  
lambert  . . . . . .  
l a t i t u d e .  . . . . .  
l ead ing  edge. . . .  
l e f t  hand . . . . .  
l i m i t  . . . . . . .  
l i m i t e d  . . . . . .  
l i n e a r .  . . . . . .  

. l i q u i d .  . . . . . .  
l i t e r  . . . . . . .  
logari thm (common). 
logari thm ( n a t u r a l )  
l u x . .  . . . . . .  

. . . . . . . . . . .  l a b  

. . . . . . . . . . .  L 

. . . . . . . . . . .  lat 

. . . . . . . . . .  .L.E. 

. . . . . . . . . . .  1.h. 

. . . . . . . . . . .  l i m  

. . . . . . . . . . .  l t d .  

. . . . . . . . . . .  l i n .  

. . . . . . . . . . .  l i q .  

. . . . . . . . . . .  s p e l l  ou t  

. . . . . . . . . . .  log  

. . . . . . . . . . .  log, o r  I n  

. . . . . . . . . . .  l x  

magnetomotive f o r c e  . . . . . . . . . . .  mmf 
magnif ied f i f t y  times . . . . . . . . . .  x 5 0  

maximum . . . . . . . . . . . . . . . . .  max. 
m a x w e l l . .  . . . . . . . . . . . . . . .  Mx 
mean aerodynamic chord. . . . . . . . . .  M.A.C. 
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mean effective pressure 
mean geometric chord. . 
megacycle/second. . . 
megohm. . . . . . . . .  
melting point . . . . .  
meter . . . . . . . . .  
meter-kilogram-second . 
microampere . . . . . .  
microangstrom . . . . .  
microcoulomb. . . . . .  
microfarad. . . . . . .  
microinch . . . . . . .  
micromicrofarad . . . .  
micromole . . . . . . .  
micron. . . . . . . . .  
microsecond . . . . . .  
mi le. . . . . . . . . .  
miles per hour. . . . .  
milliampere . . . . . .  
millicurie. . . . . . .  
milligram . . . . . . .  
milliliter. . . . . . .  
milli-mass-units. . . .  
millimeter of mercury . 
millimicron . . . . . .  
millimole . . . . . . .  
million electron volts. 
million volts . . . . .  
minimum . . . . . . . .  
minute. . . . . . . . .  

. millihenry. . . . . . .  

. . . . . . . . .  mep 

. . . . . . . . .  M.G.C. 

. . . . . . . . .  Mc/sec 

. . . . . . . . .  MQ 
' mP . . . . . . . .  

. . . . . . . . .  m 

. . . . . . . .  .mks 

. . . . . . . . .  pA 

. . . . . . . . .  pA 

. . . . . . . . .  pc 

. . . . . . . .  . p F  

. . . . . . . . .  pin. 

. . . . . . . .  . u u F  

. . . . . . . . .  VM 

. . , . . . . . . F (  

. . . . . . . . .  psec 

0 

. . . . . . . . .  spell out 

. . . . . . . .  .mph 

. . . . .  . . . . m A  

. . . . . . . . .  mCi 

. . . . . . . .  mg 

. . . . . . . . .  mH 

. . . . . . . . .  ml 

. . . . . . . . .  mm Hg, torr 
. . . . . . . . . m M  
. . . . . . . . .  MeV 
. . . . . . . . .  Mv 
. . . . . . . .  .mino 
. . . . . . . . .  min 

. . . . . . . .  .mmu 

. . . . . . . . .  
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I minute (angular  measure).  . . . . . . . .  
miscel laneous . . . . . . . . . . . . . .  misc 
m o l a r . ,  . . . . . . . . . . . . . . .  . M  
mole. . . . . . . . . . . . . . . . . . .  s p e l l  out  
month (as  a u n i t )  . . . . . . . . . . . .  s p e l l  out 
months ( f o r  any language) . . . . . . . .  J a n . ,  Feb.,  

Mar., Apr., 
Aug., S e p t . ,  
O c t . ,  Nov., 
Dec. 

namely. . . . . .  
nanosecond. . . .  
n a u t i c a l  mile  . . 
neper  . . . . 
newton. . . . . .  
nor th  . . . . . .  
nuclear  magneton. 
number, numbers . 

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

v i  z 
nsec 
n.mi. 

NP 
N 
N 
nm 
no . ,  nos.  
o r  
No.,  Nos. 

observed. . . . . . . . . . . . . . . . .  ob s 
oe r s t ed  . . . . . . . . . . . . . . . . .  O e  
ohm . . . . . . . . . . . . . . . . . . .  s p e l l  out 

o r  SZ 

o u n c e . .  . . . . . . . . . . . . . . .  . o z  

ou t s ide  diameter.  . . . . . . . . . . . .  0.d. 

page. . . . . . . . . . . . . . . . . . .  p. 
pages . . . . . . . . . . . . . . . . . .  pp. 

4 - 8  



percen t  . . . . . . . . . . . . . . . . .  
p ico fa rad  . . . . . . . . . . . . . . . .  
p o s t  meridiem . . . . . . . . . . . . . .  
p o t e n t i a l  d i f f e r e n c e .  . . . . . . . . . .  
p o u n d . .  . . . . . . . . . . . . . . . .  
pound-foot .  . . . . . . . . . . . . . . .  
pound-inch. . . . . . . . . . . . . . . .  
pounds p e r  square inch ,  . . . . . . . . .  

p o i s e . .  . . . . . . . . . . . . . . . .  

pounds p e r  brake horsepower-hour. . . . 

pounds pe r  square inch absolu te  . . . . .  
probable  e r r o r .  . . . . . . . . . . . . .  
rad ian .  . . . . . . . . . . . . . . . . .  
radio-frequency (ad j  .) . . . . . . . . . .  
rad ius  (no pe r iod  when a u n i t ) .  . . . . .  
r e fe rence ,  re fe rences  . . . . . . . . . .  
r ev i sed  ( s p e l l  ou t  i f  confusing) .  . . . .  
r evo lu t ion .  . . . . . . . . . . . . . . .  
revolu t ions  pe r  minute. . . . . . . . . .  
revolu t ions  p e r  second. . . . . . . . . .  
r i g h t  hand. . . . . . . . . . . . . . . .  
roentgen. . . . . . . . . . . . . . . . .  
root  mean square o r  square roo t  of 

mean square . . . . . . . . . . . . . .  
rydberg . . . . . . . . . . . . . . . . .  

spe l l  ou t  
o r  % 

PF 
P 
p.m. 
PD 
l b  

l b - i n .  

l b / s q  i n . ,  
l b / i n 2 ,  o r  
p s i  
p s i a  

Pe 

l b - f t  

lb/bhp -h r  

r ad  
r f  
rad .  
r e f . ,  r e f s .  
rev .  
r e v  

rPm 
r P s  
r . h .  
R 

r m s  
RY 

secan t .  . . . . . . . . . . . . . . . . .  s e c  
second. . . . . . . . . . . . . . . . . .  sec o r  s 
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second (angular  measure).  . . . . . . . .  
s e c t i o n  . . . . . . . . . . . . . . . . .  
s i n e . .  . . . . . . . . . . . . . . . . .  
s lug . E ee  t . . . . . . . . . . . . . . . .  
s o u t h . .  . . . . . . . . . . . . . . . .  
s p e c i f i c  g r a v i t y .  . . . . . . . . . . . .  
s p e c i f i c  h e a t  . . . . . . . . . . . . . .  
square.  . . . . . . . . . . . . . . . . .  

2 

square cent imeter  . . . . . . . . . . . .  
square inch . . . . . . . . . . . . . . .  
s tandard  temperature  and p res su re  . . . .  
s t e r a d i a n  . . . . . . . . . . . . . . . .  
tangent  . . . . .  
temperature  . . .  
t e s l a  (Wb/m2) . . 
t h a t  i s  . . . . .  
t h e o r e t i c a l  . . .  
thousand pounds . 
t h r u s t  horsepower 
top c e n t e r .  . . .  
t r a i l i n g  edge . . 

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

Sec. 
s i n  
s lug - f t 2  
S 

s p .  gr .  
sp .  h t .  

s q  
cm2 o r  sq  cm 
s q  i n ,  o r  i n  
S TP 
s r  

2 

t a n  
temp. 
T 
i . e .  
theor .  
k i p  

t hP 
T.C. 
T . E .  

u l t r a h i g h  frequency . . . . . . . . . . .  uhf 
u l t r a v i o l e t  . . . . . . . . . . . . . . .  uv 
u n i v e r s i t y .  . . . . . . . . . . . . . . .  univ.  

v e l o c i t y .  . . . . . . . . . . . . . . . .  v e l .  
versus .  . . . . . . . . . . . . . . . . .  vs 
v o l t . . . ,  . . . . . . . . . . . . . . .  V 
volume, volumes . . . . . . . . . . . . .  v01, vo l s .  
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w a t t . .  . . . . . . . . . . . . . . . . .  W 
w e b e r . .  . . . . . . . . . . . . . . . .  Wb 
weight.  . . . . . . . . . . . . . . . . .  w t  
w e s t . .  . . . . . . . . . . . . . . . . .  W 

x u n i t s . .  . . . . . . . . . . . . . . .  xu 

y a r d . .  . . . . . . . . . . . . . . . .  . y d  
y e a r . .  . . . . . . . . . . . . . . . .  . y r  
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Metric Prefixes 

P r e f i x  

d e c i  

c e n t i  

m i l l i  

micro 

nano 

p i c0  

femto 

a t t o  

deca 

hec to  

k i l o  

mega 

g i g a  

t e r a  

Mul t ip ly ing  
f a c t o r  Abbreviat ion 

d 

C 

m 

Fr 

n 

P 

f 

a 

da 

h 

k 

M 

G 

T 
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5.1 

Section 5 

TYPING STANDARDS 

SETTING UP EQUATIONS 

1. 

2 .  

3 .  

4.  

5. 

6.  

7. 

Short, simple equations are sometimes run into 
text. (Punctuation may or may not precede such 
an equation.) These equations should not be 
broken at the end of a line. 
Longer equations are set off from the text by 
spacing. These equations should be centered 
on the page. 
When it is necessary to break a long equation, 
break before equal signs, if possible, and aline 
the equal signs. 
If it is necessary t o  bregk an equation at places 
other than the equal signs, aline the + or - signs 
of the succeeding lines with the first character 
after the equal sign. The longest line is centered. 
When it is impossible to aline parts of the 
equation. on the equal signs, the longest line 
is centered and the other lines are alined on 
the right of the longest line. 
Equations may be broken before trigonometric 
functions such as cos, sin, and tan. 
Chemical equations are set up similarly to 
mathematical equations. If it is necessary to 
break a chemical equation between lines, the 
division should be at the arrow or equal sign. 
Division at a plus sign is permissible if the 
plus sign is not used to indicate a positive 
ion as in ~ g + .  
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8. If two or more equations appear together, allow 
enough space between them to indicate that they are 
different expressions. Leave more space between 
two equations than is left between the lines of 
the same equation. 

signs may be broken before the integrals. The 
succeeding lines are alined on the right of the 
equal marks. 

should be alined on the left and centered accord- 
ing to the longest line of the group. 

are used to enclose a part of a mathematical 
expression used as a unit. If another set of 
enclosing symbols is needed, use large parentheses. 

12. Any explanatory information with an equation should 
be typed to the right of the equation, leaving 
adequate space between the equation and the 
explanatory information so that it is readily 
apparent that it is not a part of the equation. 

1 3 .  When lim, max, o r  min are used in equations, type 
these words on the main line, and center the indexes 
under the words. 

9. Equations containing a succession of integral 

10. Related equations that are not separated by text 

11. Parentheses, brackets, and braces - in that order - 

14. Equations that cannot be broken and are longer than 
the width of a page may be typed lengthwise on the 
page or typed on a separate sheet and reduced to 
fit either the width or length of the page. 
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5.2 SPACING AND PUNCTUATION OF SOME TYPICAL EXPRESSIONS 

xy-plane a plane which contains the 
x and y coordinates 

x-axis 

b x, y, z axes 

x, y, z coordinate system 

x, y, z system 

dd80 

S-C 4020 

F(x1 = I” f(x) dx = [F(x)]: 

- 

JKf(x) dx = K Jf(x) dx 

X dx = arccos - 1 
la1 

1x1 + a(1 - y)z dx 
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5.3 TYPING ELEMENTS FOR EQUATIONS (IBM Selectric Typewriter) 

1. Use delegate element for typing numbers or letters 
on the main line of an equation. (This line is 
typed in delegate.) 

on the main line of an equation. (Example: a X 6 )  

or letters (also parentheses, +, +, - )  that are 
the sub- or superscripts of an equation. (Example: 

2 .  Use symbol 10 element for typing Greek characters 

3 .  Use the Courier 12 element for typing all numbers 

1 1 
a dUlmn (2t-x) 

4. Use the symbol 12 element for typing greek charac- 
ters that are the sub- or superscripts of an 
equation. (Example: f (x)~ 2tW) 

5.4 TYPING GUIDELINES 

0 Typing guide sheets (Form 885) should be used for 
typing final documents. The guide sheets contain 
blue-lined margin guides which will not reproduce. 

0 Errors on final drafts should be splice-corrected 
using a light table and standard splicing tape. 

0 Rough-draft manuscripts should be typed double- 
spaced, while final drafts should be typed 1-1/2 
spaces. 

0 The typing format shown in Figure 5-1 should be 
used as a guide when preparing reports and most 
other technical documents for the department. An 
exception would be the preparation of specifications. 
The format for specifications is shown in Figure 5-2. 
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Section 1 
SAMPLE REPORT LAYOUT 

1.1 FIRST-ORDER HEADING 
2-1/2# 

2-1/2# 
XXXXXXXXXXXXXXXXXXXXXXXXXX(text)XXXXXXXXX~~~~~~X~XXXX~~~~~~ 

1.1.1 Second-Order Heading 

xxxxxxxxxxxxxxxxxxxxxxxxxx text xxxxxxxxxxxxxxxxxxxxxxxxxxx 

1.1.1.1 Third-Order Heading. XXXXXXXXX(text)XXXXXXXXXXXXX 

1.1.1.1.1 Fourth-Order Heading. XXXXXXXXXXX(text)XXXXXXXX 

-5#-o Bullet listings (nonsequential) 
0 XXXXXXXXXXXXXX(text)XXXXXXXXXXX 

1.1.1.1.2 Another Fourth-Order Head. XXXXXXXXX(text)XXXXX 

-5#-a. Sequential listing as normally used 
b. XXXXXXXXXXXXXX(text)XXXXXXXXXXXXXXX 

- 9#-1. Subsequential listing as normally used 
2 .  XXXXXXXXXXXXXXXX(text)XXXXXXXXXXXXXXXX 

13#-0 Subsequential listing as normally used 
e XXXXXXXXXXXXXXXXX(text)XXXXXXXXXXXXXXX 

1.2 ANOTHER FIRST-ORDER HEAD 

XXXXXXXXXXXXXXXXX_XXXXXXXXX(text)XXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXX(text)XXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXX(text)XXXXXXXXXXXXXXXXXXXXXXXXXXX 

1-1 

Figure 5-1. Typing Format, Report Layout 
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1. FIRST-ORDER HEADING 

1.1 Second-Order Heading. - A  second-order head may 
have text run in, as in this example, or it may stand alone. 

1.1.1 Third-Order Heading. - Third-order headings 
look exactly like second-order headings, except that they 
always have a run-in, unless subheadings follow immediately. 

1.1.1.1 Fourth-Order Heading. -Note that all headings 
except the first-order are initial capped, underlined, and 
followed by a period 'and a hyphen. Fifth- and sixth-order 
headings are the same, except that the paragraph numbers 
are longer. 

12#- a. Sequential listings are alined with the 
headings. 

b .  XXXXXXXXXXXXXXXXXXXX(text)XXXXXXXXXXXXXXXXX 

the first word of the preceding sequen- 
tial listing. 

2 .  XXXXXXXXXXXXXXXXXXXX(text)XXXXXXXXXXXXX 

16# 1. Subsequential listings are alined with 

4.1.1.2 Another Fourth-Order Heading, - XXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXX(text)XXXXXXXXXXXXXXXXXXXXXXXXX 
-12#- a Bullets (nonsequential listings) are also 

alined with the headings. 
0 XXXXXXXXXXXXXXXXXXXX(text)XXXXXXXXXXXXXXXXXX 
0 XXXXXXXXXXXXXXXXXXXX(text)XXXXXXXXXXXXXXXXXX 

1 

Figure 5 - 2 .  Typing Format, Specification Layout 
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0 A t  l e a s t  two l i n e s  of  a paragraph should appear a t  
t h e  top  o r  bottom of a page. 

e A f r e e - s t a n d i n g  heading should never appear a t  t h e  
bottom of a page un le s s  a t  l ea s t  two l i n e s  of t e x t  
fo l low 

e When s e q u e n t i a l  o r  nonsequent ia l  l i s t i n g s  a r e  s p l i t ,  
a t  l e a s t  two l i s t e d  items should appear a t  t h e  
bottom o r  top  of  t h e  pages involved. 
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Sec t ion  6 

TECHNICAL LIBRARY 

Copies of a l l  documents d i s t r i b u t e d  by t h e  department a r e  
maintained i n  t h e  l i b r a r y .  O r i g i n a l  manuscripts are f i l e d  
and a d d i t i o n a l  copies  can be ordered  when requi red .  A 

l i b r a r y  ca rd  l i s t i n g  the au tho r ,  da t e  o f  d i s t r i b u t i o n ,  
t i t l e ,  and l i b r a r y  f i l e  number is prepared  f o r  each docu- 
men t . 
The f i l e  numbers c o n s i s t  of f i v e - d i g i t  numbers. The f i r s t  
d i g i t  on t h e  l e f t  r e p r e s e n t s  t h e  yea r  (9 f o r  1969). The 
second d i g i t  from t h e  l e f t  i n d i c a t e s  t h e  document ca tegory .  
The remaining t h r e e  d i g i t s  a r e  consecut ive  numbers from 0 
t o  99 t o  i d e n t i f y  each document w i t h i n  a ca tegory .  L i s t e d  
below are t h e  f i l e  number se r ies  and corresponding docu- 
ment c a t e g o r i e s :  

90000 - 90999 Technical  Reports 
92000  - 92999 Manuals 
9.3000 - 93999 S p e c i f i c a t i o n s  
94000 - 94999 S c i e n t i f i c  Papers ,  News  Releases ,  

o t h e r  documents f o r  p u b l i c a t i o n  
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Appendix A 

EDITORIAL AND PROOFREADING MARKS 

The e d i t o r i a l  and proofreading  marks commonly used f o r  
t ypewr i t t en  m a t e r i a l  are l i s t e d  below. Each mark should 
be i n d i c a t e d  n o t  only w i t h i n  t h e  copy but  a l s o  i n  t h e  
margin. (Unless the number o f  marks warrants  t h e  use of 
both margins,  t h e  marks are normally p laced  i n  t h e  r i g h t -  
hand margin.) Placement i n  t h e  margin w i l l  (1) i nc rease  
the  l i k e l i h o o d  t h a t  t h e  t y p i s t  does n o t  overlook the  need 
f o r  i n s t r u c t i o n s ,  and ( 2 )  enable  the  author  and e d i t o r ,  i n  
t h e i r  f i n a l  p roof reading ,  t o  v e r i f y  t h a t  a l l  i n d i c a t e d  
co r rec t ions  have been made. When a l i n e  contains  more than  
one e r r o r ,  t he  n o t a t i o n s  i n  t h e  margin a r e  arranged t o  
read  from l e f t  t o  r i g h t  and a r e  sepa ra t ed  from each o t h e r  
by a s l a s h  mark ( so l idus ) .  

Mark 
Used i n  
Margin Exp l ana  t i on 

Example o f  Mark 
Used Within Copy 

-, Delete shock -tubes 

c;i3 U Delete and c lose  up n o t  usxab l e  

Close up m i s  s i  l c b o r n e  

z#:z Close up t o  one space reports,,were prepared 

- 
U 

- dopp l e  r e f f ec t 

a f i t o t  tube 
- c C a p i t a l i z e  

. Place i n  lowercase 

~ ~ 3 . 0  ++A Capi t a l i ze  f i r s t  
l e t t e r ;  lowercase t h e  
remainder L 7  E 7 c p p f f ) R f g i  
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Mark 
Used i n  
Margin 

A 

Example o f  Mark 
Used Within Copy Explanat ion 

I n s e r t  comma atomic , molecular and 
nuc lea r  A 

I n s e r t  apostrophe 
o r  s i n g l e  quote i n  the  low 5xs 

chapter  en t i t l e  d,,Spe c i  a 1 
F a c i l i t i e s n  

12-inAradius 

coordinates  however, two A types were 

the  fol lowing theory When 
s e v e r a l  

high a l t i t u d e  condi t ions  

in spec to r  w i l l  s po t  = 
check the  equipment 

two programsAl?olaris and 

transitions,,i.e. , l i n e  
s p e c t r a  A 
e n t i t l e d  " W i l l  Nuclear 
Tests  Continue/;' 

mole c u l  a-j;ene r gy 

A 

A 

I n s e r t  quo ta t ion  
marks 

I n s e r t  per iod  

I n s e r t  semicolon 

Ins  e r t colon 

-/ 
=/ 

I n s e r t  hyphen 

Leave hyphen i n  

I n s e r t  dash 

I n s e r t  parentheses  

?/ I n s e r t  ques t ion  mark 

# Leave space 

Transpose l e t t e r s  
o r  words proposed Cprograqs tudy) 

W r i  ght - P a t t e r s  on Q S p e l l  out 

Restore word crossed 
ou t ;  l i t e r a l l y ,  l e t  
i t  s t a n d  

emr&mvd absorpt ion 
c o e f f i c i e n t s  
I I t  P P r r r  

Rep lace  imperfect 
l e t t e r  f e a s i b i l i t y  &dy 
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Mark 
Used i n  
Margin 

2, -w 
s? 

-57 

3 

E 
n 

U 

J L  
6 

I l  , 

-/ 

E ~ D  l a n a t i o n  

I n s e r t  omitted 
material* 

Make new paragraph 

Run i n t o  same 
paragraph 

Move t o  r i g h t  

Move t o  l e f t  

Move up 

Move down 

Center 

Move t o  p o s i t i o n  
i n d i c a t e d  

A 1  i n e  

Underscore 

Example o f  Mark 
Used Within Copy 

i s  c o n s i s t e n t  prev ious ly  

low-pressure tubes.  LOther 
f a c t o r s  

p r e s  en t e d  A 

t h e  p a s t  year .  
<This program c z n s i s t s  of 

10 .6  
0.83 

10 .62  
e.8 

temperature :angel o f  

t e mp e r a t u r  e range, of  

JTemperature Range[ 

absence o f  p a t t e r n s  
@ F ?  

personnel  
f a c i l i t i e s  I equipment 

l i s t e d  under t h e  heading 
Dimensions 

*When the  omi t ted  material  i s  b r i e f ,  i t  may be w r i t t e n  i n  
the  margin. 
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Appendix B 

GREEK LETTERS 

a lpha  

b e t a  

gamma 

d e l t a  

e p s i l o n  

z e t a  

e t a  

t h e t a  

i o t a  

kappa 

lambda 

mu 

nu 

x i  

P i  

rho 

sigma 

t a u  

ups i lon  

phi  

c h i  

p s i  

omega 
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Appendix C 

SUGGESTED TECHNIQUES FOR THE 
PREPARATION OF SCIENTIFIC PAPERS 



BEFORE WRITING 

Adequate p r e w r i t i n g  p repa ra t ion  can do much both t o  ensure 
a l o g i c a l ,  readable  paper and t o  sho r t en  the  w r i t i n g  t i m e .  
The p r i n c i p a l  phases of e s s e n t i a l  p repa ra to ry  work a r e  
covered by the  fol lowing d i r e c t i o n s .  

1. ANALYZE THE PROBLEM. This a n a l y s i s  should inc lude  
ask ing  y o u r s e l f  a t  l e a s t  t hese  fou r  ques t ions :  

a. Exac t ly  what information do I wish t o  

b. F o r  what s p e c i f i c  group of readers  a m  

c. What background information can I assume 

d. What i s  t h e  most l o g i c a l  sequence i n  which 

p resen t  i n  t h i s  paper? 

I w r i t i n g ?  

these  readers  possess? 

t o  p r e s e n t  the information? 

2 .  MAKE A DETAILED OUTLINE. This o u t l i n e  w i l l  se rve  
as your w r i t i n g  guide;  t h e r e f o r e ,  make as many 
subdiv is ions  as  poss ib l e .  A s  your w r i t e  you 

’ almost c e r t a i n l y  w i l l  r e v i s e  t h e  o u t l i n e  - perhaps 
q u i t e  d r a s t i c a l l y .  Nevertheless  , t he  very a c t  of  
prepar ing  i t  i n i t i a l l y  and then modifying i t  i s  
a mental s t imulus  t h a t  w i l l  go f a r  toward a s su r ing  
l o g i c a l  development of the  s u b j e c t  mat ter .  The 
major headings of t h e  o u t l i n e  i n  i t s  f i n a l  form 
can c o n s t i t u t e  the  t a b l e  of conten ts  i f  t he  paper 
i s  long enough t o  warrant  such a t a b l e .  
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3.  PLAN TABLES AND ILLUSTRATIONS. Give c a r e f u l  
thought t o  what m a t e r i a l ,  i f  any, should be 
p re sen ted  e i t h e r  i n  t a b u l a r  form o r  as  
i l l u s t r a t i o n s .  Ed i to r s  gene ra l ly  frown on 
unnecessary d u p l i c a t i o n  o f  r e s u l t s  i n  t a b l e s  and 
i l l u s t r a t i o n s .  Therefore ,  do n o t  fo rce  your 
m a t e r i a l  i n t o  e i t h e r  t a b l e s  o r  i l l u s t r a t i o n s ,  b u t  
make conveying your message as  e f f i c i e n t l y  as 
p o s s i b l e  t h e  only c r i t e r i o n  f o r  s e l e c t i n g  
p a r t i c u l a r  forms of p re sen ta t ion .  

W R I T I N G  THE PAPER 

The In t roductory  Paragraphs 

The s c i e n t i f i c  paper  should conta in  a t  l e a s t  one o r  two 
in t roduc to ry  paragraphs.  I f  w e l l  done, t he  in t roduc t ion  
w i l l  go f a r  toward o r i e n t i n g  t h e  r eade r  proper ly  toward 
the  document be fo re  him. The fol lowing s t e p s  are 
suggested f o r  p repa ra t ion  o f  t he  in t roduc t ion :  

1. Make t h e  p r e c i s e  s u b j e c t  o f  t h e  paper  c l e a r .  

2 .  I n d i c a t e  the  scope o f  t he  paper ' s  coverage o f  
t h e  s u b j e c t .  

3 .  Sta t e  the  purpose o f  t he  paper. 

4. I n d i c a t e  the  p l an  o f  o rgan iza t ion  of the  paper.  
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The Main Body of  t h e  Paper 

The "main body') o f  a s c i e n t i f i c  paper  i s  t h e  "meatt1 of t h e  
document, t h e  rea l  reason f o r  t h e  e x i s t e n c e  o f  t he  pub l i shed  
paper.  After  w r i t i n g  the  body of t h e  pape r ,  r ead  i t  over  
s lowly and though t fu l ly ,  ask ing  y o u r s e l f  t he  fol lowing 
ques t ions  : 

1, 

2 .  

3 .  

4. 

5, 

Have I inc luded  a l l  in format ion  necessary  t o  
convey my message? 

Have I given adequate emphasis t o  the  most 
important  i d e a s  and have I p rope r ly  
subord ina ted  those  o f  lesser s i g n i f i c a n c e ?  

Is t h e  development of t he  s u b j e c t  mat te r  
l o g i c a l  and f r e e  from what would seem t o  
the  r eade r  t o  be  gaps and d i s c o n t i n u i t i e s ?  

Have I made the  b e s t  p o s s i b l e  use o f  graphs,  
c h a r t s  , l i n e  drawings,  and photographs? 

Are t h e  f a c t s  I have p resen ted  adequate t o  
suppor t  t h e  conclusions I expec t  t o  draw? 

Now,  r e v i s e  the  f i rs t  d r a f t  i n  l i g h t  of  your answers t o  
t h e s e  and o t h e r  ques t ions  t h a t  may occur t o  you as  you 
r e read  the  material. 
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The Concluding Paragraphs 

Typical  func t ions  of t h e  concluding paragraphs of t h e  
s c i e n t i f i c  paper  inc lude  (a) summarization, (b )  s ta tement  
o f  s p e c i f i c  conclusion,  and (c )  p r e s e n t a t i o n  of recommenda- 
t i o n s .  The o b j e c t i v e  may be any one o r  any combination 
of  these .  

Summarization is most l i k e l y  t o  be t h e  major func t ion  i n  an 
informat iona l  paper.  I f  you decide t o  inc lude  a summary, 
make c e r t a i n  (1) t h a t  you a c t u a l l y  summarize t h e  p r i n c i p a l  
information i n  the  main body, and ( 2 )  t h a t  you inc lude  only 
m a t e r i a l  t h a t  appeared e a r l i e r  i n  t h e  paper  i n  expanded 
form. 

Conclusions may be def ined  as  convic t ions  a r r i v e d  a t  on 
t h e  basis  of  evidence p rev ious ly  presented.  I f  s p e c i f i c  
conclusions a r e  t o  appear i n  your t e rmina t ing  paragraphs,  
make c e r t a i n  (1) t h a t  . they stem from d a t a  presented  
e a r l i e r  i n  the  paper ,  and ( 2 )  t h a t  they  a r e  c o n s i s t e n t  with 
your in t roduc to ry  paragraphs i n  t h a t  they f u l f i l l  any 
promise made t o  t h e  reader  a s  t o  what your paper would 
prove. 

Recommendations appear more o f t e n  i n  t e c h n i c a l  r e p o r t s  than  
i n  s c i e n t i f i c  papers.  I f ,  however, you decide t o  inc lude  
s p e c i f i c  recommendations i n  the  concluding paragraphs make 
c e r t a i n  (1) t h a t  they follow l o g i c a l l y  from d a t a  and 
conclusions prev ious ly  s t a t e d ,  and ( 2 )  t h a t  t h e  recommenda- 
t i o n s  do no t  c l a s h  wi th  what your in t roduc to ry  paragraph 
may have l e d  t h e  reader  t o  expect.  
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ACKNOWLEDGMENTS 

Acknowledgments should be presented  a t  t h e  end o f  t h e  paper  
under a p r i n c i p a l  heading, "Acknowledgments . I 1  I t  i s  custom- 
a ry  t o  acknowledge f i n a n c i a l  support  i n  a footnote  t o  t h e  
t i t l e .  

APPENDIXES 

Appendixes a r e  used t o  p re sen t  supplementary m a t e r i a l  which 
(1) i s  necessary f o r  completeness but  which, i f  i n s e r t e d  i n  
t he  main body o f  t h e  paper ,  would d e t r a c t  from the  o rde r ly  
p r e s e n t a t i o n  of  t h e  work; o r  ( 2 )  may be omit ted by t h e  
genera l  reader  b u t  would be valuable  f o r  t he  s p e c i a l i s t  i n  
the  f i e l d .  

SELECTION OF A T I T L E  

The t i m e  t o  select  the  t i t l e  i s  a f t e r  the  manuscript has 
been completed. The t i t l e  should be both b r i e f  and 
s u c c i n c t  and . d e f i n i t i v e  o f  t he  paper ' s  s u b j e c t  content.  

FINAL TOUCH OF THE G I L D E D  PEN 

F i n a l l y ,  when you have completed the  f i r s t  d r a f t  o f  the  
manuscript ,  l ay  it as ide  f o r  a few days. Then go over i t  
c a r e f u l l y  and check the  conten ts  a g a i n s t  t he  suggest ions 
o f f e red  here .  

A major i ty  of the readers  of a s c i e n t i f i c  paper  sk im through 
i t  t o  ge t  a general  i d e a  of the  procedure o r  r e s u l t s .  I t  
i s  important t o  ensure t h a t  these  readers  w i l l  g e t  an 
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adequate p i c t u r e  of  t he  conten ts  of t he  paper  from skimming. 
Are the  t a b l e s  and i l l u s t r a t i o n s  se l f - exp lana to ry?  Are t h e  
abs t rac t ,  i n t r o d u c t i o n ,  and concluding paragraphs concise ,  
y e t  understandable? In  s h o r t ,  t r y  cons t an t ly  as you w r i t e  
t o  put  your se l f  i n  the  p l ace  o f  your reader .  

WRITING THE ABSTRACT 

The a b s t r a c t  should be informat ive ,  summarizing the  
p r i n c i p a l  f a c t s  and conclusions and main ta in ing  the  p a t t e r n  
of emphasis o f  t he  paper.  I t  should be i n t e l l i g i b l e  and 
complete i n  i t s e l f  s i n c e  i t  may appear l a t e r  i n  an a b s t r a c t  
j ournal .  

1. The a b s t r a c t  should i n d i c a t e  the  s u b j e c t  d e a l t  
wi th  and s t a t e  t he  ob jec t ives  of t h e  work 
d i s  cussed. 

2 .  Describe the  kind of  t rea tment  given the  
s u b j e c t  by one o r  more such terms as b r i e f ,  
comprehensive, exhaus t ive ,  p re l imina ry ,  
exper imenta t ive ,  t h e o r e t i c a l .  

3. Summarize the  newly observed f a c t s ,  t h e  
experimental  o r  t h e o r e t i c a l  f i n d i n g s ,  the  
conclus ions ,  and o the r  s i g n i f i c a n t  items 
i n  t h e  paper.  
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